Involvement of cAMP responsive element binding protein (CREB) in the synovial cell hyperfunction in patients with rheumatoid arthritis.
To elucidate a possible role of cAMP responsive element binding protein (CREB) in rheumatoid arthritis (RA) synovial cell function, we have studied CREB expression of synovial cells and the effects of an inhibitor of the cAMP/CREB signal pathway on synovial cell function in patients with RA. We examined CREB expression by immunohistochemical staining, immunocytochemical staining, and gel shift assays. Effects of cAMP/CREB inhibitor on the proliferation of RA synovial cells were assessed by [3H]-TdR incorporation, and those on proinflammatory cytokine and matrix metalloproteinase (MMP) production by reverse transcription PCR and ELISAs. Immunohistochemical staining of synovial tissue revealed that CREB is expressed mainly in the lining and sublining layers of synovium in patients with RA. DNA binding activity of CREB was ascertained by a gel shift assay. We also confirmed nuclear translocation and phosphorylation of CREB in TNF-alpha stimulated RA fibroblast-like synovial cells by immunocytochemical staining. Modulators of cAMP/CREB signaling pathway, such as Rp-cAMP, had an inhibitory potential on RA synovial cell proliferation in vitro. Rp-cAMP also inhibited the proinflammatory cytokine and MMP production. CREB is involved in the synovial cell activity in patients with RA. Inhibition of CREB activity by its inhibitor brings about the correction of aberrant synovial cell functions in patients with RA, thus suggesting a possible clinical application of cAMP/CREB inhibitors.